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WD 2004/ 108847 PCT/ EP2004/ 005755 A MODI FI ED Bl NDER
POLYMER FOR COATI NG COWPCSI TIONS  This i nvention
WO 20eVHB8S to a nodified filmform ng bi nder p®CIEPRLOGHOOSTSS

a coating conposition and to coating conpositions
containing the nodified polynmer. The nodified polyner
is especially useful in architectural coating
conmposi tions such as paints, varnishes or woodstains
whi ch can be applied 5 by brush, roller or pad at
anbi ent tenperatures of say 0 to 30C to surfaces
associated with buildings, furniture or fittings found
in or around buildings. For brevity, all such
architectural coating conpositions will be referred to
as "paints". 10 Al aqueous architectural paints
contain filmformng binder polynmer. As a coating of
liquid paint dries on a surface, this filmform ng

~ binder polynmer x:> WD 2004/ 108847 PCT/ EP2004/ 005758 2
serves to forma film(i.e. a dried coat) of paint
whi ch bonds to the surface and al so binds together
all the non-vol atile conponents of the paint
i ncluding particularly any opacifiers, pignents and
extenders present. 5 A wide variety of conventiona
filmform ng binder polyners are available, but those
nost conmmonly used i n aqueous architectural paints are
of three broad types obtained from nono-ethylenically
unsat ur at ed nononers and

A MODIFIED BINDER POLYMER FOR COATING COMPOSITIONS

This invention relates to a modified film-forming binder polymer for a
coating composition and to coating compositions containing the modified
polymer. The modified polymer is especially useful in architectural coating
compositions such as paints, varnishes or woodstains which can be applied
by brush, roller or pad at ambient temperatures of say 0 to 30°C to surfaces
associated with buildings, furniture or fittings found in or around buildings.

For brevity, all such architectural coating compositions will be referred to

as “paints”,

All aqueous architectural paints contain film-forming binder polymer. As a

coating of liquid paint dries on a surface, this film-forming binder -po,lymer
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known colloquially as the "acrylics", the "vinyls" and
the "styrenics". The "acrylics" are usually

WO 200458847er s of at | east two al kyl esters of ®GE/EMOGRN0ETSS
10 nono- et hyl eni cal ly unsaturated carboxylic acids
(e.g. nmethyl nethacrylate- b&yl acrylate copol yner)
whil st the "vinyls" usually conprise copolyners of a
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nono-vi nyl ester. The "styrenics" are copolyners

andnalémibigdst jogethex @il ahsi mohavolatibe- mm}obnenmﬂ the paint

15 .nononer) together with a copol yneri sabl e nmonomner

1%@P§h IS suq an acrﬁglc .Such flla%&gﬂgk%§§3%§%ﬁf

dlsperS|on copolyners inacarrier liquid. Solution
20 copolyners are substantially dissolved in the
carrier liquid whereas dispersion copolyners are

rQ uced, as screte, part sin the carrier WO
] @G £ MRSty %@9@%@%&)@% nder poipmers are avallable

sol vent borne or aqueous dlsper3|ons of particles

DRESHOS AN TR wsBR T AdTRolR GEhTphar Bant ars o throe

frontflocculatlng and form ng a sedinent, thereby
broagit dypes) obttainedt froay mmm-edhgdemwlhzbuhsatmatbdt monomers and

di spersion. The carrier |iquid may be 5 organic
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which is a good solvent for the
“acrylics” are usually copolymers of at least two alkyl esters of one or more

10 mono-ethylenically unsaturated carboxylic acids (e.g. methyl methacrylate-
butyl acrylate copolymer) whilst the “vinyls” usually comprise copolymers
of a mono-vinyl ester of a saturated carboxylic acid and at least one of
either an acrylic monomer or a different mono-vinyl ester. The “styrenics”
are copolymers containing styrene (or a similar mono-vinyl aromatic

15 monomer) together with a copolymerisable monomer which is usually an

acrylic.

Such film-forming binder polymers may be produced as solution
copolymers or dispersion copolymers in a carrier liguid. Solution
20 copolymers are substantially dissolved in the carrier liquid whereas

dispersion copolymers are produced as discrete particles in the carrier
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copol yner concerned such that the copolyner is
substantially dissolved in it. Were the carrier

WO 00418847 s aqueous, at | east 50% by wei ght ofPQIA&P2004/005758
liquid is water with the renmai nder being water
conpati bl e organic solvent or3 10 solvent mi xture.
Such sol ution or dispersion copolyners useful as film
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0

er borne can be frade by utTo
Jynerisation or emulsion polynerisation methods
stahilisers, semetiné réfeirredstocas caiulsifiers orsuwfhctimp Sl prsvent the

of particles of conventional film form ng binder

; r I ld to faces at rmer .t enper,at ur es
Bt o Bobolfting Snd TorBjiE acsediBienictharepgimproving the
tenperatures, the dried coats of paint fornmed are

storage and sheakisigbiditg 6P TRE WiSPetsioROThes éévfﬁér liquid may be

~resistance. Cracking occurs because the |o

te eraﬁures i npede the 20_coal escence of the binder
5 Oﬁgﬁﬁeﬁo peRt O pR AqUEPYS sedium. dimiealdy the camiemliquid used to
i mproved by addi ng organic so-called "coal escing

ntS1s i A PRT = ulsat i o
%ﬁl ?alkﬁlg‘t{dglutgﬁﬁggg%m ég s%llil%uﬁgs@gﬂ é? hé/léb n@ éf)%%:ft, for the
propyl ene glycol, benzyl al cohol and the proprietary
cgppﬁga@r cancemed  spshathat therdopolymet ris sabstangiaityadizsolved in

di ol isobutyrate. Nowadays such solvents are
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been to use binder polyners
is water with the remainder being water compatible organic solvent or

10  solvent mixture.

Such solﬁtion or dispersion copolymers useful as film forming binder
polymers, whether solventborne or waterborne can be made by well-known
solution polymerisation or emulsion polymerisation methods respectively.

15 Paints containing aqueous dispersions of particles of conventional film-
forming binder polymers apply well to surfaces at warmer temperatures of
say above 10°C but if they are applied at low temperatures, the dried coats
of paint formed are prone to cracking and consequently poor scrub
resistance. Cracking occurs because the low temperatures impede the

20  coalescence of the binder polymer particles into a film. Coalescence can be

improved by adding organic so-called “coalescing solvents” to the paint
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havi ng nuch |l ower glass transition tenperatures (TQ)

despite the known di sadvantages of such |ow Tgs. The
first disadvantage is a reduction in

scrub-resi stance. The second di sadvantage is that the
tacki ness associated with néwy applied dried coats

of paint persists for longer. 3ass transition 10

- 11S ~gefined | r opean, Pat ent
folBURRIGH L Sio® 3550 GF Stk SAFER k€ ntitylgne aiveol,
wi despread interest in using binder polyners in
prapyleneeglycal, deawyhgakolbpdsahionke wpreprisriry Mebiveéian called
be obtai ned from renewabl e resources. For exanpl e,
«rEUr opgan_ Pat ent ecification 949 15 307A_propgses
Tt%ﬁgnﬁﬁe ‘%Iﬂlcﬁ?i ﬁ%e‘%o%%ﬁlhﬂﬂ?@aeengqulw ULYIGER-| yh@waﬁ%ﬁ@ such
starches, but it does not propose a technique for
sobxeitsli g tdthdidered’ toC ®Rl RERiiRhH hdirg
. Patent Specificati onOGB 1%81% 5409Aﬂ11}g§l§t alrﬁftﬁreegm%t%?gs 50 an
Pat ent Specification US 5 439 964 both disclose the
altgmpirvg solydionsio thereraeking prablpet hanbesrmio uee bimder polymers

applications relating to paper coating 20 techniques,

. q halh '
habitis PRGN dovRA AR ShplsTiol Ry lreR el ARl tHE kown
contain particulate pignents such as titani um di oxi de

disadvantagesr of suchulow fgs dthefast fdisatyanage ipigrediction in
The rutile particles are coated with other oxides to

scrbhatRanGEy HAT Feroh e vinte e s B HecfiskinsSdissociated
Rutile al so detracts

with newly applied dried coats of paint persists for longer. Glass transition
temperature, Tg, is defined in European Patent Specification EP 0 425
085A,

There .is currently a widespread interest in using binder polymers in
architectural coating compositions which polymers can be obtained from
renewable resources. For example, European Patent Specification E 0 949
307A proposes the use of binder polymers comprising lightly oxidised
starches, but it does not propose a technique for avoiding the use of
coalescing solvents. British Patent Specification GB 1 038 540A and United
States Patent Specification US 5 439 964 both disclose the separate use of
proteins and polysaccharides in applications relating to paper coating

techniques, but neither addresses the problem of avoiding the use of

coalescing solvents.
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fromthe scrub-resistance of a dried coat of paint if

used in a high concentration in the paint

formul ati on. The anmount of pignent in a dry paint film

is an inportant feature as it can 10 affect, for

exanple, the final colour, dpacity, hardness and

scratch resistance 15 20 5 of the dried paint. It is

usual |y expressed as the volune of the pignent

contained in the dry filmconpared with the tota

vol unme of the dried paint (including binder). This
Opaque pamtgefterncontaiaf pantiedldto pigndms Ruehem titMduwielioxide

Concentration or PVC of the paint and expressed as a
. r cent age. O her non-filmform.n artjcul ate )
inf e SF e atiln 25T pPRGng bR IR, THopsialeppstisles are

China Cay, may be included in the calculation to give
cobhel tatRl 1@XPH i

di st i nguiosﬂﬁeiwt@ i %ﬁ}tg\s}s&ﬁ%@gﬁa P (ke o0 rhlle to pramote
.resulting only fromthe titanium dioxide content of
hgh%éndgawgdegmaqm ARG isadheirghiba s expensize. Rutdeialsa detracts

di oxi de can be expensive as well as having

t g ai r rtj :SHC cyub. .

A IR DI sB e A B o cRRETOF TBh e, ASedohi'y, hieh

of the paint can be exploited by reducing the cost of
conhenfraiion inthé pprmtviorgulagonpacity so that fewer coats

The amount of pigment in a dry paint film is an important feature as it can

affect, for example, the final colour, opacity, hardness and scratch resistance
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15 of paints are required. This is particularly

i nportant in pastel shades and whites as such col ours
are usually of low opacity. It is an object of this
invention to provide an architectural coating
conposition containing a nodffied filmformi ng bi nder
pol ymer which at 20 least m nimses and usually

s [SPRE r to ain
of AR BricdBa Bt 18 Tush ARy ORhNeE R R, Vel o HBb b bment
inducing filme6_ cracking or creating poor
costainbd iasthstdnycklm b mpareids wetht tHeatwtalneskirhe of theidried paint
coat of pal nt. An alternative object is to inprove the

et hdSt; P BB R, GeBftilhaclinaed i as e Pigment

pi gnenting efficiency of titaniumdioxide, especially

Volutie Gomoehgtatioassr PV tofSthespaes ¢ éi}g&s%ﬁ EH'aat)EfHéfntage.

_to achi eve a g| ven opacity. A still her objec
bhelnv |sto proYldeam;)dlfledflImformn
Other gon- lﬂgrpa@% atg materaals muchcas fdlers qad egtenders,

conmposi tion. Accordingly, this invention provides an

t [ :
FopeRrpSe CHigh aegL ) KOTRIRLA nd CSORIBR st ol
is nodified by th resence of a mxture which
PV Gcexpressed bieed as a%g(qmlggaochaﬁngd'shvﬂn dramPVIg(TiO,) which
m xture is bonded to or is in intimte m'xture Wi th

reﬁegsg ggttﬁgrP% ﬁ%ﬁtlﬁggﬁg}v@ﬁfrﬂ A til tl{n n)l(ltn%r 810)(1 € con%ent of the

paint.

Opacifying pigments such as titanium dioxide can be expensive as well as
having detrimental effects on paint properties such as scrub resistance and
durability. Any improvement in opacity of the paint can be exploited by
reducing the cost of the paint or improving the opacity so that fewer coats
of paints are required. This is particularly important in pastel shades and

whites as such colours are usually of low opacity.

It is an object of this invention to provide an architectural coating
composition containing a modified film-forming binder polymer which at
least minimises and usually avoids the need for the coating composition to

contain an organic coalescing solvent and to do this without inducing film
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Preferably, the anount of nodification on a weight
basis of nodified binder is fromO0.1 %to 15% nore
preferably from1l %to 10% The term bonded is
intended to include not only the situation where the
20 plant gum noieties and thé filmform ng binder

pol yner are chemically conbined by, for exanple

val ent bonds, but also when they.exist as. an.6a . .
O T ROOT S RSB INAN GOt RRLYSRDF Gkitess in a dried
chemcally attached, nore preferably by coval ent

cdamﬂ‘SBaim. e dicrdetivedbjer is \fbei”n;rpfd\ﬁé_ the Wpacky oRQoating
WO 2004/ 108847 PCT/ EP2004/ 005758 nodi fied film

f orm.ng bi nder pol r is adispersion, it i L
CO&?B‘P%P%E&- ?ﬂhﬁiﬁﬁ%gﬂeﬁa@m lejeﬁf & &0 Pspynote |tﬁ@fonaﬁéfymg and
particles are each substantially conprised of both
it PP ARLCRhAE, SRR sl ss of it
. preferably, the particles are of the 5 core shell _
istnggded in & sermpelatiomotmachiese x ginvdmopaoitpodi stildrfarther object
contai ning the nodified binder polyner require

of T ﬂﬂ)einﬁiggl %S{'bablréfvi%ﬁrz? ROBHES ﬁ?&-?gnﬁfn%agirfder polymer for

coal esc

use in the architectural coating composition.

Accordingly, this invention provides an architectural coating composition
comprising a film-forming binder polymer wherein the binder polymer is
modified by the presence of a mixture which includes protein and
polysaccharide wherein the mixture is bonded to or is in intimate mixture
with the biner polymer and wherein the mixture contains less than 2wt% of

starch.

Preferably, the amount of modification on a weight basis of modified binder

is from 0.1% to 15%, more preferably from 1% to 10%.

The term bonded is intended to include not only the situation where the
plant gum moieties and the film forming binder polymer are chemically

combined by, for example covalent bonds, but also when they exist as an




sol vent yet do not suffer fromsignificant film

cracki ng, poor scrub 10 resistance or excessively
persistent tackiness in a dried coat of the
conmposition. Also, the opacity of coating conpositions
is inproved. Suitable plantbaguns include those that
exude fromplants, usually trees wth damged bark. A
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suitabl e plant guns are obtainable from plant fibre

mute preferablythhecdvdalentibopdstte the hihder Eolﬁna'r. CWHeye thde

fibrous parts originate fromthe husk or seed case
but any plant fibre material will do. Useful plant
guns contai ning noieties suitable for nodifying the
bi nder polyner are obtainable fromthe fibrous
mat eri al of various plants, 20 including corn or

__mai ze, wheat, oats, barley, rice and sugar beet. Pl ant
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gum obtai nabl e from sugar beet is also known as
araban. WO 2004/ 108847 PCTI EP2004/ 005758 8 In order
to obtain plant gunms fromplant fibres, the fibres
nmust undergo chemical treatnment. United States Patent
specification US 6, 147,206 published 14 Novenber

2000, the content of which is herein incorporated 5 by
ref erence, describes such a process for extracting gum
fromcorn fibre, although the teaching contained
therein can be used to extract plant gum from other
plant fibre material too. 10 A summary of the process
di sclosed in US 6, 147,206 is as foll ows.




Crude corn fibre is obtained as a by-product fromthe
wet or dry mlling of corn, a process used to extract
WO 2004108847 The crude corn fibre obtained from PCTEEP2004/005758
mlling process contains some 20% by wei ght of starch.
This is removed by one of twb nmethods: slurrying the
fibre in water at approximately 7 w% 15 solids and

' Lol . 1 t t wi.th g.th N
5GP AXning biBAE SN mATS T Albetion, 2 ik i ietied that the
sui tabl e anbunt of the enzynme is about 1 w % on
rhijority sptéféeabliyadll ofithe particlestdie ddd Subgtahiialig r i%rised of

through a screen or a horizontal decanter to get

of ., the solubilised stagrch and rinsed wth fresh water .
beth e GRS el Paeroned therplant /gue, masetion yhether chemically

fibre is 20 slurried with water and cooked in a

CPRNTHEA T, 89 P RSO Thicn o BRIBEALIG, (10 FARHCRS, fho,of the
- is rinsed WO 2004/108847 PCT/ EP2004/ 005758 9 with
5 coresheldype. and filtered using a series of screens or
a horizontal decanter to yield the destarched fibre.
The destarched fibre fromeither process, now
contai ning 2% or |ess by weight of starch, is slurried
in water again and the pHraised to 11.5 with sodi um
Ibhas been doundahht coatibg lepdnpositions Sogtaininy thexettified binder

preferred. The tenperature is raised to 95C and an

agueous sol ution of hydrogen peroxide (33% is added ]
pRVES Eeditrs el ant usRafly v mindiatsaf 4 ofsalic coalescing
destarched fibre. The tenperature of the slurry is

sﬁ?ﬁdli% ayBedd@t n8b Guffsr FRam! sighifiedht Alth®cradkifb, (Pt scrub

10 resistance or excessively persistent tackiness in a dried coat of the

composition. Also, the opacity of coating compositions is improved.

Suitable plant gums include those that exude from plants, usually trees with
damaged bark. A suitable such gum is gum arabic, produced by the acacia
15 tree. Alternatively and additiqnally suitable plant gums are obtainable from
plant fibre which form the fibrous parts of plants. Typically, the fibrous
parts originate from the husk or seed case but any plant fibre material will
do. Useful plant gums containing moieties suitable for modifying the binder
polymer are obtainable from the fibrous material of various plants,
20 including corn or maize, wheat, oats, barley, rice and sugar beet. Plant gum

obtainable from sugar beet is also known as araban.,
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filtered at the high pH through a horizontal decanter
to renove the corn 10 fibre residue, now substantially

WO Wevtissd7of corn fibre gum The al kaline |i qUiCI/EP2004/005758

contains the corn fibre gum The pH of the al kaline
liquid is reduced to 4.5 usi®g hydrochloric acid

wher eupon a precipitate is forned which is filtered
usi ng a vacuum drum coated wi th di at omaceous eart h.

The precipitate is discarded and the resulting
solution spray dried to yield a dry 15 corn fibre gum
Inozded iof obtaingléni gns ifromfplani fibrés, thie fitves wimst undergo

Sui t abl e pl ant gumns i ncl ude mi xt ur es conpr|3|ng

charipdlremat; Linfied Stalfupaieat Shdeitiagen U510, 42206

materials vary from65 to 85:0. 5 to 35 0 to 15
pubHigRed 1MsNvvemiey 120002 %@eéﬂeﬁt oF WRich'i ke ﬁ%oggorated

“process used to obtain the plant gum Pre

WO 2004/ 108847, PCT/ EP2004/ 005758 10 anount of ash IS
byaeécnos sdesorinesfiughd pracessfor extrasting gum fromicoue dibre,

bei ng pol ysacchari de. The pol ysaccharides found in

0 |
AR BfEh e tefifine Y RREd theldhh e Gsdp P SRGA It Bum
arabinose (a 1.1 mxture of pyranose and furanose),
framotherpland fiireenateniat teei d.  However, sone of the
protein is thought to be covalently bonded to the
pol ysaccharides to form protein-pol ysacchari de adducts

known as a proteo- xylan. Such proteo-xylans are
effective surface-active agents which nmakes

A summary of the process disclosed in US 6,147,206 is as follows.

Crude corn fibre is obtained as a by-product from the wet or dry milling ‘of
corn, a process used to extract starch. The crade corn fibre obtained from
the milling process contains some 20% by weight of starch. This is removed
by one of two methods: shurrying the fibre in water at approximately 7 wt%
solids and he_ating to 90°C followed by treatment with a thermally stable
alpha amylase enzyme for at least 1 hour. A suitable amount of the enzyme
is about 1 wt % on fibre solids. Following this, the fibre is filtered through a
screen or 7a horizontal decanter to get rid of the solubilised starch and rinsed
with fresh water to yield the destarched fibre. Alternatively, the fibre is |
slurried with water and cooked in a continous cooker where it is exposed to

steam for a few seconds thereby solubilising the starch. The fibre is rinsed
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10 plant guns containing themparticularly useful in
provi di ng aqueous di spersions of binder polyners.

WO 0p10884bl y, at | east some of the plant gum PET/EP2004/005758

proteo-xylan; nore preferably substantially all of it
is. Corn fibre gumis a well %nown product described
in the paper' Potential 15 New Uses for Corn Fi ber'’

. | i . dur ¢ . :
VAL Sy et Refa Ring d schitsl s ehAREPE i hiadlial
City, USA held on the 2nd to 5 June 2002 and

dpoantes he ¢ri¢lyl thseiestarched fibeer Thé&destarshed\fibee ifed@ither

and Corn Refiners Association, see pages 122 to 127.

The content of .th es,i s herein incprporated,b
DQYRSSeRCY CORBRNEGR/ OkIBSS bY SreiEheod slete b g urriad in water
Typical corn fibre gum conprises approxi mately 80% by

apBioid tROLYPARSHRIG 02,5 BtMGliahyabdakot taloiitie

~pol ysacchari de conponent consisting of gal actose,
| ose, bi ngse, and_ gl ucor acid. 5 Plant, gum

hytiraRien PedT B Hyslsoide mmef%%ial'h@ tempargtare isugised to

beet fibre has been found to be particularly useful

OSCREY A BN SFRIHRER londTRE 3 0 UNAR Bt bout
bi nder polyner. Such dispersions are very stabl e,
10ext%tcalgulatetl onthawsplids ofithe destatched fibrg. The témperature of

fouling of the polynerisation reactor during 10

o AR ¢ ofingolpdfaf 954 RSr 40t A hSu BB o' s

filtered at the high pH through a horizontal decanter to remove the corn

fibre residue, now substantially devoid of corn fibre gum. The alkaline
liquid contains the corn fibre gum. The pH of the alkaline liquid is reduced
to 4.5 using hydrochloric acid whereupon a precipitate is formed which is
filtered using a vacuum drum coated with diatomaceous earth. The
precipitate is discarded and the resulting solution spray dried to yield a dry

corn fibre gum useful for modifying film forming binder polymer.

Suitable plant gums include mixtures comprising polysaccharides, proteins
and ash, an insoluble material. The relative amounts, by weight, of these
materials vary from 65 to 85:0.5 to 35:0 to 15 respectively, varying

according to the precise process used to obtain the plant gum. Preferably the




xylans in these guns. Preferably, the binder is
nodi fi ed by the presence of bonded noieties

woO nbi/aissabl e, nore preferably obtai ned from cach/Hrém®os5758
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gum Preferably, the 15 corn fibre gumis used at a
level of fromOIlw %to | OMi® even nore preferably
fromliw%to 5w % and nost preferably from2w % to

4wt 9 ased qn,t he tal, bi nder .polyner, l.act ose .
ainrl; of 35645 SRl Y B B dfdte R oMb A 15061 Beoremainder
about 2:1. 20 Pyranose and xyl ose have the structural
Yediigpodgsacdhhfigel ng only at the carbon 4 position

wher e pyranose has the hydroxyl group above the ring

12 whereas in xylose the hydroxyl group is below the

ring. Note that the protons on the ring carbons have

been omtted for sinplicity. OOHOOH 4 4 HO OH HO

B B Biaa Tl S I SEDE B Lpose of varios

| abi |l e hydrogen atom at carbon 4 which is thought to
menesdogharides pmcluding glucokengalactoseamamuse] mylossi mgabinose

bondi ng to conventional nononers during HO
(a 1:1 mixture of pyranose and furanose), thammose and glucoronic acid.
However, some of the protein is thought to be covalently bonded to the
polysaccharides to form protein-polysaccharide adducts known as a proteo-
xylan. Such proteo-xylans are effective surface-active agents which makes
plant gums containing them particularly useful in providing aqueous

dispersions of binder polymers. Preferably, at least some of the plant gum is

proteo-xylan; more preferably substantially all of it is.

Corn fibre gum is a well known product described in the paper "Potential

New Uses for Corn Fiber' given by K B Hicks et al during the Proceedings

of the Corn Utilization and Technology Conference, Kansas City, USA held

on the 2" to 5% June 2002 and published by the National Corn Growets

Association and Corn Refiners Association, see pages 122 to 127. The

content of these pages is herein incorporated by reference.




O OH HO OH Furanose polynerisation processes in
whi ch they form bi nder polyners. The lability of the

WO 2094i10886n at position 4 is described i n an amCTaPoday005758
G lbert et al. on pages 1565 to 1572 of the Perkin
Transactions (Volume 2) of thé Journal of 15 the
Chem cal Society of 1998. It is thought that the

R R f ose.to take.part _in such, reactipns .

%lﬁéf t 88%} Af DT 0 ORI, d@%ﬁ?&“@@tﬂ}’ot@% by weight
xylans to the binder polyner. WO 2004/ 108847
polysdoehafide) B945protéih dhd 3% makhs thé polysadifride component
nono- et hyl eni cally unsaturated nonhonmers used to nake
convent i opal hat is unnodi.fied) polynmers, are, al so
cogsiskingok galacipge xylassearmbinese %Eﬁm@mﬁﬂded Wi th
corn fibre gum Such nononers 5 include: a)
"acrylics" such as al kyl (especially methyl, ethyl,
et hyl hexyl and n-butyl) esters of unsaturated
carboxylic acids such as acrylic or nethacrylic or

5  Flandgum ohtainable fzomicoranfibts,i gum byabiviand/et sagahbest fibre

nono-vi nyl esters (especially vinyl acetate or 10
: . mAN . reni et whi ch _ .
b B, BRSO pi IR s Rt Blofind bleckis dispersions of

modified polymer particles, especially where the particles comprise binder

polymer. Such dispersions are very stable, resisting sedimentation, and
produce very little fouling of the polymerisation reactor during
10 manufacture. It is thought that this may be due to the presence of proteo-

xylans in these gums.

Preferably, the binder is modified by the presence of bonded moieties
obtainable, more preferably obtained from corn fibre gum. Preferably, the
15 corn fibre gum is used at a level of from 0.1wt % to 10wt%, even more
preferably from 1wt% to 5wt% and most preferably from 2wt% to 4wi%,

based on the total binder polymer.

Galactose and glucoronic acid are present in a weight ratio of about 2:1.
20 Pyranose and xylose have the structural formulae, differing only at the

carbon 4 position where pyranose has the hydroxyl group above the ring
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nmonovi nyl i dene aromatics such as vinyl toluene or
vinyl pryidine and which are usually copol ynerised
wi th conmononers such as the ethyl or ethyl hexyl or
butyl acrylics nmentioned above. 15 Vari ous

nono- et hyl eni cal | y unsaturatigd acid or acid anhydride
nmononers may be copol ynerised with the binder

noners to increase,the. hydrophilic character of the
wHRRRS: b ab ot The, Ty deroh S I00ES relOwrithG Trge: Note' that the
especi al | y advantageous as it serves to increase the
protéid bh ttiie Singt (EDBAYANE bednSPHRISEP BST si ef@'x the
acid conononers usually do not exceed 7 [ %" Vinyl
"Versatate' is the vinyl ester of so-called "Versatic"
acid which is a mxture of aliphatic nonocarboxylic
acids each containing an average of 9, 10 or | |
carbon atonms and_is @gmmercially awail apHe fromthe
Shel | Chemic Conpany of Carrington;y” Engl and. WO
2004/ 108847 BeT/ ER2004/ 005758 14 of [t he total
nonomner s riwgg the by [j becones too
hydrophilic to retain acceptabl e s¢crub-resistance.
Sui t abl e aci ds ©Hcl ude unsat ur at edOtar boxyl i ¢ aci ds
and in partipwaabs@crylic 5 orxgmeséacrylic acids and
unsaturated aci d anhydrides include nmaleic anhydride.
Aci ds or their anhydrides may all ow some bondi ng of
t he binder polynmer by ester formation to other
hydroxylic noieties in the corn fibre gumin addition
Furanbbée mhantiengtrietird! Foes@IL BB DIbw aPhd there is a very
hydrogen. 10 It is desirable to choose conbi nations o?

mpnonmers whi ch include a o . .
labile hydrogen atom at carbon 4 which is thought to readily take part in

chemical reactions including bonding to conventional monomers during

HO
O OH
HO OH
Furanose

polymerisation processes in which they form binder polymers. The lability
of the hydrogen at position 4 is described in an article by Gilbert et al. on
pages 1565 to 1572 of the Perkin Transactions (Volume 2) of the Journal of
the Chemical Society of 1998. It is thought that the ability of furanose to
take part in such reactions helps to graft the polysaccharide and or proteo-

xylans to the binder polymer.
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sterically bul ky nononer so as to result in binder
polynmers in which the chain noieties have a Tg of

wO ved/m88477C and preferably bel ow 52C. Even nwC&/EP2004/005758

preferably the Tg is from-20C to 27C and nost
preferably from- 10C to 10Cl3Preferred "acrylic"

bi nder copol yners include copol yners of 15 net hyl

nmet hacrylate with butyl acrylate or 2-ethyl hexyl
acrylate as sterically bul ky nononers and optionally
copolynerised with up to 7 nol Qbacrylic or

Thes émnplemﬁm@hbl@rméﬁé Tenically uhiditiedted ‘iﬁ@hdﬁ%"r§ used to

i nclude  copol yners of viny acetate wth a

nonmer whi ch sual ly vi Ver sat at e” or bulk
§ | GQITY; I%Iﬁwf?@h @53 B%\/@%DB&@% pgﬂymeb%tar@nalsoasuﬁabie for

20 conononers. Preferred "styrenic" binder copolyners

e T e LI e

as t
_2004/108847 PCT/ EP2004/ 005758 15 nononers with
ispluidenal |y up to 7 nol % acid conpnoners as above. Tg
will be increased unacceptably by excessive

nooPbor at BORORE c Rk’ 98 gl KPhecny Theltdd syl cthyihexyl

into the binder polyner and it is very nuch preferred

t o aaaddn-buyyH wsterdi afnensafutated easboyylid acids! Sﬁo‘hoﬁfbﬁﬁyhc or

bi nder polynmer is carried in aqueous nedlun1 Thi s
reduces,t he orgrs I c solvent lost to nosphere

V\hennéetbﬁf’ﬁfhoo agf aSUEHOLIR d thereby

m ni m si ng unpl easant odours, espeC|aIIy
b)  “vinyls” such as mono-vinyl esters (especially vinyl acetate or

vinyl “Versatate™) and
c)  “styrenics” which are usually styrene but which can be other
monovinylidene aromatics such as vinyl toluene or vinyl pryidine and
which are usually copolymerised with comonomers such as the ethyl
or ethylhexyl or butyl acrylics mentioned above.
Various mono-ethylenically unsaturated acid or acid anhydride monomers
may be copolymerised | with the binder monomers to increase the
hydrophilic character of the binder polymer in alkaline solutions. This is
especially advantageous as it serves to increase the stability of the aqueous

dispersions. However the acid comonomers usually do not exceed 7 mol %

! Vinyl “Versatate” is the vinyl ester of so-called “Versatic” acid which s a mixture of aliphatic monocarhoxvlic acids each
containing an average of 9, 10 or 11 carbon atoms and is commercially available ﬁum the Shell Chemical Company of Carrmgton,
England.
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and/or furanose noieties. A process is also pfovi

when painting in an encl osed space. Mre preferably it
is an aqueous 10 di spersion of polyner particles and

WO 2908108p7ef erably it is made by an enul si on PCT/EP2004/005758

pol yneri sation process. If copolynerisation at
super at nospheric pressures i comercially tolerable,
the hydrophilic nature of the binder polyner can be

of 551 iRabBIRYT B0, oltehiike B RiRBFE O, podmes too

i nprove scrub-resistance. The sinplest way to produce

hydraphiliced retaideccpplapbesciub-tasistddeql ant gum to the
pol ynmeri sation reaction m xture from which the binder
polymer is 20 forned. Preferably the plant gumis
obt ai nable fromplant fibre, nore WD 2004/ 108847
PCT/ EP2004/ 005758 16 preferably fromcorn fibre and

Suhableaeidsriabludd hsathaired SudERi@baiRls 1&{@&?@ d&ggr acrylic

for difying filmform ng binder polyners, 5 which .
oarmegﬁw icp @cidserand dm@g!mt% aoigh @ahydsides wieelsde maleic

pl ant gum of the type described above, preferably

SO A O g ot i

pol yneri sations are conventional ly performed with the
palyinef biyr ester ddimationrto othtohydroxiyticaneiefigsein the corn fibre
tenperature at which the polynerisation is carried out

gﬁ&bﬁlegﬁgﬁfqupq ﬂ)(%elgcgtfdllp'g [}B Oéﬁgseol];y Qe%n% of Iiagfle lhiy%% gen.

It is desirable to choose combinations of monomers which include a
steriéally- bulky monomer so as to result in binder polymers in which the
chain moieties have a Tg of below 77°C and preferably below 52°C. Even
more preferably the Tg is from -20°C to 27°C and most preferably from -
10°C to 10°C. Preferred “actylic” binder copolymers include copolymers of
methyl methacrylate with butyl acrylate or 2—etﬁy1hexyl acrylate as
sterically bulky monomers and optionally copolymerised with up to 7 mol
% acrylic or methacrylic acid. Preferred “vinyl” binder copolymers include
copolymers of vinyl acetate with a bulky monomer which is usually vinyl
“Versataie” or bulky acrylic monomer as above plus the same optional acid
comonomers. Preferred “styrenic” binder copolymers include copolymers

of styrene with butyl acrylate or 2-ethylhexyl acrylate serving as the bulky




of the initiator selected. Were the nodified binder

polynmer is made as a dispersion of polyner particles
WO 1on4/vuss43r , the tenperature is preferably fro®CTaP2003/005758

98C, nore preferably from30 to 95C and nost

preferably from50 to 90C. 15 Wthout w shing to be

bound by this, it is suspected that during the

BRHERS Sibh SbptotISCS TG b0 ol St BT UBOve. T

the copol yner, for exanple by abstraction of labile

willH rise eincfaagedt ﬁﬁaécepalﬂgewy ekbessive t essliiking and so it is
Preferably from0.1 to 20 5w % (and nore preferably 2

to 4w.% of plant gum nor referably corn fibre gum
QS§%@£®H@ m@ew%mqrgéﬁaﬁ 7 Ve ﬂ%cﬂm&at@f disnesinto the

the WO 2004/ 108847 PCT/ EP2004/ 005758 17 percent ages

pAcbBORAraiAn ol S BroBindl s SRR SR ene

conposition is also provided wherein the conposition

5 contains 5 nodified binder polyner as herein

described. Preferably the coating conposition further

3 : und. .i- Ni1S: .S .
BAREHBRRE i AL Rt et P S1Vfen ) (PR TnGHiiedtl modium.
di spersants, antifoans, flow aids, crosslinkers and
Thisaedases thedbrgatit solventdost ionthe atmosphdrenwhennt pains based
pi gmrent and nore preferably the pignent is titanium

o gl)l(tl':}g% binder is used thereby minimising unpleasant odours, especially

when painting in an enclosed space. More preferably it is an aqueous

10 dispersion of polymer particles and most preferably it is made by an

15

20

emulsion polymerisation process.

If copolymerisation at superatmospheric pressures is commercially
tolerable, the hydrophilic nature of the binder polymer can be adjusted
downwards by including some mono-olefin (usually sbme ethylene) in the

monomers. This will improve scrub-resistance,

The simplest way to produce a modified binder polymer is to add plant gum
to the polymerisation reaction mixture from which the binder polymer is

formed. Preferably the plant gum is obtainable from plant fibre, more




10 nore preferably the pignment is ruffle titanium
di oxi de. Preferably the PVC(TiQ2) is from5 to 35%

WO w04/e08pt7ef erably from 10 to 35% even nore [RCITEMGIBI0PSTSS
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from12 to 30% and nost preferably from17 to 30% The
PVC(total) is preferably froM68 to 75% dependi ng on
the gl oss or sheen Ilevel of the paint. 15 An aqueous

' ' f ifirad fi ' inder .
risEARDRL ot cbH, e BhiCpidst TisRoab Y el ffint gum contains
conposition by mxing it with all the conponents of
privees-aytms atd/n farxamse rhoietiast ef erably any chel ate
structuring agent. If a strongly structured
conposition, the chelate is 20 preferably stirred in
just before the conposition is filled into cans so
that the gel structure develops in the can. WD

ROBIcES G4 7alEE ThioRN AR 18P hDdi Tilen %‘iﬁnﬁ Obinkdes ﬁﬁﬁlymers

. of " the other conponents are opaciTying plgne ts suc

as. rutile, or anatase titanium di oxi de or voided
whighnate pindesgolpmers for coatinggarapositionsrwherein plant gum of

extenders include chalk, |linmestone, kaolin and talc. 5

i i, TR, et BB R AR B8 o

paints, it is also possible to omt the opacifier to
polytherisationar réastionr whighst producse theatbinder polymer. Such
conpositions preferably have a "Rotothinner” (Iow

poli e)nsatlons are conventionally performed with the aid of free radical or

premd

redox initiators. The temperature at which the polymerisation is carried out
depends on the boiling point of the carrier liguid used and the radical flux
of the initiator selected. Where the modified binder polymer is made as a
dispersion of polymer particles in water, the temperature is preferably from
20 to 98°C, more preferably from 30 to 95°C and most preferably from 50 to

90°C.

Without wishing to be bound by this, it is suspected that during the
polymerisation the constituents of the plant gum such as corn fibre gum are
chemically incorporated into the copolymer, for example by abstraction of
labile hydrogen from the furanose by the initiators. Preferably from 0.1 to
Swt% (and more preferably 2 to 4wt%) of plant gum, more preferably corn

fibre gum is added to the polymerisation reaction mixture where the
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10 viscosity of fromO0.15 to 3.0 pascal.sec all
nmeasured at 25C using a 5.6cm dianeter spindle

WO 2004/818847g at 560 rpm A strongly structured tPOIDEM20021I05758

conposition preferably has a gel strength at 1 week of
at least 50g.cm The coatingl@onposition is preferably
sol ventborne or waterborne. 15 Waterborne

rhaPRRPeb 355 A5G BiribE oRRL AT ot e tilinete it which the

wat er. Such conpositions release |ess organic
bindsepblyret 13 tolse fsramahhere and are al so preferred by
users as the also have reduced odour. 20 The use of
the nodified binder polyner in a coating conposition

i mproves the opacity of the coating conposition. 1t
|s not known by which WO 2004/ 108847 PCT/ EP2004/ 005758

-

Rl ’E%Lﬁ?%“%“”’ﬁ“q? W prBviqed Ferdin tHe, {obpoMiish Clntains

opaC| |ng ef fi CI ency of pi grrents such as titanium
napditl isdgr cpalymer @si Iherein i desceibedd Breferably1the ocoating

20% ThIS all ows a greater opacity to be achieved or

ARSI OHh EORREAE S ol bl e s

Accordingly, the invention also provides a nethod for

pigments,ngliers extenddérsy rhéobg&alnmod@ﬁemldlspmsahts antifoams,

enploylng a nodified binder polyner as a bi nder

R0 A, FooRUGLs i, Bt STty R £ALAE: pomposition

form ng material and nore
contains pigment and more preferably the pigment is titanium dioxide. Even

more preferably the pigment is rutile titanium dioxide. Preferably the
PVC(TiOz) is from 5 to 35%, more preferably from 10 to 35%, even more
preferably from 12 to 30% and most preferably from 17 to 30%. The
PVCftotal) is preferably from 8 to 75% depending on the gloss or sheen

level of the paint.

An aqueous dispersion of the modified film-forming binder copolymer is
casily converted into a Vcoating composition by mixing it with all the
components of the composition except for, preferably any chelate
structuring agent. If a strongly structured composition, the chelate is
preferably stirred in just before the composition is filled into cans so that

the gel structure develops in the can.




preferably it is titanium dioxide, especially in the
formof rutile. The invention will now be illustrated

WO p4/108847f ol | owi ng Exanpl es of which Exanpl eeCARmo0E/ 005758
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are conparative. 15 The paints were tested for opacity
and scrub-resi stance as follags: Contrast Ratio The
opacity was neasured using the contrast ratio nethod
according to the 20 follow ng procedure. The paint is
spread over a Mrest chart Nunber 9 wusing a K-bar 6
to give a wet paint filmof approximately 60 pm The

The most\ei@1ificaAD884He BEK 64688728 opiRifyind'gigifdhts such

to dry over a period of from2 to 3 hou

e rature of about 2 e half of the Morest
aé HapRIe o watate Lifanie k‘%QKHPn Q B wided ornganie polymer particles.
Spectrofl ash 600 PLUS spectrophotometer is used to

Typacalr €iller f i nt.

~applied ngrﬁcﬁés)t& é%ﬁgsb Eg%ﬁ an lkb%rﬂ%%tsgemﬁﬁoél%é\nﬁ talc.
]{; the Morest chart. The anmount of measured |ight

Siliea gaawe alsonbe presentaak armbtting ageut.d SHhilst this BveReon is of

reflected fromthe white side and expressed as a

R APCRACE A b AR B it W alSB PossIE BorutitGhe amacifier to

Test: 10 Tr]e wet scrub resi stance was assessed as
praduces vamishor vpadstaim;oat i ng was

The coating compositions preferably have a “Rotothinner” (low shear)
viscosity of from 0.15 to 3.0 pascal.sec all measured at 25°C using a 5.6cm
diameter spindle rotating at 560 rpm. A strongly structured thixotropic

composition preferably has a gel strength at 1 week of at least 50g.cm.

The coating compositionv is preferably solventborne or waterborne.
Waterborne compositions are preferred whereby at least 50% by weight of
the carrier liquid in the composition is water. Such compositions release
less organic solvents into the atmosphere and are also preferred by users as

the also have reduced odour,

The use of the modified binder polymer in a coating composition improves

the opacity of the coating composition. It is not known by which




prepared using a 400 m cron bl ock spreader, allow ng

it todry and aging it in an oven at 40C for 7 days.
WO Dh#1@88d pai nt was tested according to Bri thicaiEP2004/005758

Standard 7719 of 1994 and a weight [oss reported. A

wei ght loss of |ess than 2mi%of paint per cnR is

acceptabl e (pass). 15 The ingredients used in the

IR TR BPRUSC aBhGueh 2 ettt Withild boboyadiby this, it
SCT- 275 A non-ionic- associ ative thickener avail abl e

i$ rthougRo Himirtte rapaci@qhai)% %Yﬁcie%@y%ﬂ?%i‘gﬁ\‘aed;ﬂ?%&%g rﬁ%o titanium

pol yet her thickener av able from
Ew . Bent oni.te clay supplied by Rheox Ltd of UK WD

digstes GspasiaBarnitfisonuinmcrsss by iom i @ 30%iFhis allows a
Cl ay extender available from ECC I nternational,

gEeHter BpaeityCy beFhdli At ' e€0 :

) proces@ di 5cl osedaﬁﬁﬂéﬂ@gﬁﬁﬁﬁtg&gyﬁ?ﬁfﬁr [gc%ngé%ons of
whjch, is provided in the description of this

5  raflecwithcneorsequent inprpvemenbin stryb-resisimmcdandicothe

Corn Fibre Gum obtained by this process is 80%

pol ysaccharide, 5% protein and 15% ash. The
pol ysacchari de conponent conprised the

Accordingly, the invention also provides a method for improving the
opacity of coating compositions by eniploying a modified binder polymer as
a binder polymer in a coating composition. Preferably the coating
10 composition contains particulate .non-ﬁlm forming material and more

preferably it is fitanium dioxide, especially in the form of rutile.

The invention will now be illustrated by the following Examples of which
Examples A to E are comparative.

15

The paints were tested for opacity and scrub-resistance as follows:

- Contrast Ratio
The opacity was méasured using the contrast ratio method according to the
20 = following procedure. The paint is spread over a Morest chart 'Number 9

using a K-bar 6 to give a wet paint film of approximately 60 um. The paint




10 foll ow ng conmponents in the proportions indicated,
48. 0% xyl ose, 39. 4% ar abi nose, 8.4% gal act ose and
WO 2002%sg47ucor oni ¢ aci d. Gum Arabic A pl ant gurrcairRIEa05758
from Sigma-Al drich of Dorset, England. The
conposition, by weight % cogprising 15 97.9%
pol ysaccaride and 2. 1% protein. The pol ysacchari de

.conponent c rised the follgown C onents in the

if TS 40 - £5 Acetiod GfoftOgh 2aid do BoUN, 2 femperature of
ar abi nose, 13.4% rhamose and 16.5% gl ucoronic acid.
ARub PO O BAlE G o Merede ehitdd) Elbbad be nd ¥ other
conmposition, by weight % conprising 97.1%

po) ysacchari de and 2. 9% protein. The polysacchari de
white.\d. dpesirofiash HUERLEL spestvophratometer é»nped énmeasure the

conprised the follow ng conponents in the proportions

PR S50 G R a0 R T98 e i ang s the

‘ CF 246: A surfactant supplied by Bl ackburn Chenicals
5  whide dialf 6f thenMdmesh chatt. The amount of measured light reflected on

the black half is divided by the amount reflected from the white side and
expressed as a percentage contrast ratio. The measurements are repeated
three times and averaged.

Scrub Resistance Test:

10  The wet scrub resistance was assessed as follows: a solid paint coating was
prepared using a 400 micron block spreader, allowing it to dry and aging it
in an oven at 40°C for 7 days. The aged paint was tested according to
British Standard 7719 of 1994 and a weight loss reported. A weight loss of
less than 2mg of paint per cm® is acceptable (pass).

15
The ingredients used in the foregoing examples are listed below and are
available from the suppliers or the process indicated.

Acrysol SCT-275 A non-ionic associative thickener available from
Rohm and Haas (UK) Ltd.
20 Aquaflow NHS 300 A i)olyether thickener available from Hercules.

“Bentone” Ew: Bentonite clay supplied by Rheox Ltd of UK
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~ Akzo Nobel Chem al s

"Di sponil"™ A1580: A surfactant supplied by Henkel
Performance Chem cals of Germany "Bl anose" 7L2C. A

WO 2841e8B4si ¢ t hi ckener supplied by Hercul es | MCTHP20DO5758

USA "Britomya” V: A cal cium carbonate supplied by OWA
UK Ltd of Surrey, UK 15 "D 8pex" N4O: A surfactant
suppl ied by Allied Colloids of UK "Enpimn" OI75: A

t ant supp Al br.i ght { Lson. of .
Cﬁﬁ%ﬁ@%‘ax E@gﬂb‘? Pl 1G Intemational
Sspremeani n Co of UK 20 "Lubrizol " 2405: A
surfact ant suppl | ed by Lubrizol UK LTD of UK "Mergal "

G FibreRGRRET) 2 1ot gy ohfpiBeofRRe ifosss st in U

supplied by Omwa of Col ogne, Germany. 25 "Natrosol"

250MR. A cel | ul 6@147QB6clae|sammaxgplufewh1¢hl-m qriogidgdan the
of USA "Perl ankrol " ESD60: A surfactant supplled by

t he Ne Ela

Moo non Vs o T deRb kbR oL sl S EieRteR T ARe “Srmppsition, by
UK, New Road, Newhaven, UK

weight %, of the Corn Fibre Gum obtained by this

process is 80% polysaccharide, 5% protein and 15%
ash. The polysaccharide component comprised the
following components in the proportions inciicated;
48.0% xylose, 39.4% arabinose, 8.4% galactose and
4.2% glucoronic acid.

Gum Arabic A plant gum obtained from Sigma-Aldrich of Dorset,
England. The composition, by weight %, comprising
97.9% polysaccaride and 2.1% protein.  The
polysaccharide component comprised the following
components in the proportions indicated; 45.4%
galactose, 24.7% arabinose, 13.4% rhammose and
16.5% glucoronic acid.

Araban A vplant gum obtained from British Sugar. The
composition, by weight %, comprising 97.1%

polysaccharide and 2.9% protein. The polysaccharide
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WO 2004/ 108847 PCT/ EP2004/ 005758 23 "Rhodacal " A246L:
A surfactant supplied by Rhodia SA of France

WO 20Ropmedre” ULTRAD A voided organic parti cul atP€T/EP2004/005758
opaci fier supplied by Rohm & Haas of USA 5 Ti oxi de
TRO2 Titani um di oxi de suppli@d by Huntsman Chemi cal s
"Til com AT35: A chelate structuring agent supplied by

Ti oxi de Specialists Lt HU“ f.,Teesi de, UK WD

2004/ 108847 PCT/EPIBBUF oS EE “SQE%%%A Hgrdng components in the
PRODUCTI ON OF A MODI FI ED ACRYLI C BI NDER POLYMER: - An
aqueous di sper sigropetitiond indiektady| 4210%; FE¢ddec®, m% alactose,

corn fibre gum ‘was nade u3| ng t he i ngr &di ent 3 sho

bel ow and accor ceduy e descrl bed.
Pl ant Gum Chargg{(ﬂ\zl)gﬁy 3@&9% & angk 4 256 shammose.
gum 13.86 10 Sodi um bi car bonat e 1. 32 Sodi um Chl ori de

“Dispelad Cras A dirtibkart 8ppIP 3 Bladdftfin' Chenficals 1td of

Blackburn, UK

“Disponil” A1580: A surfactant supplied by Henkel Performance
Chemicals of Germany

“Blanose” 7L2C: A cellulosic thickener supplied by Hercules Inc of
USA

“Britomya” V: A calcium carbonate supplied by OMYA UK Itd of
Surrey, UK

“Dispex” N40: A surfactant supplied by Allied Colloids of UK
“Empimin” OT75: A surfactant supplied by Albright & Wilson of UK

“Fordacal” 30: A calcium carbonate extender supplied by Foramin Co.
Ltd of UK.

“Lubrizol” 2405: A surfactant supplied by Lubrizol UK LTD of UK

“Mergal” 711 K6: A biocide supplied by Troy Chemicals Furope BV of
the Netherlands.

“Microdol” H 200: Dolomite supplied by Omya of Cologne, Germany.

“Natrosol” 250MR: A cellulosic thickener supplied by Hercules Inc of
USA

“Perlankrol” ESD60: A surfaciant supplied by Akzo Nobel Chemicals Ltd
of the Netherlands

"Rocima" V189  : A biocide available from Thor Plastics UK, New

Road, Newhaven, UK




592.63 15 Seed Mononmer Charge Weight g Vinyl acetate
22.85 Vinyl "Versatate" 4.04 "Enpimn" O 75 0.28

WO 294/10884720 Seed I nitiator Charge Weight g APCorEraon4/005758
persul phate 0.78 Water 17.07 Lubrizol 2405 0.54 25
18.39 25 Acrylic Mnonmer Chagsge Weight R Mt hyl
nmet hacryl ate 252.01 "Disponil"™ A 1580 20.74

hRoaatalh A4 Ee R s tRCiant auEpLiodh by b g loFrance
Ammoni um per sul phate 0. 76

“Ropaque™ ULTRA: A voided organic particulate opacifier supplied by
Rohm & Haas of USA

5 Tioxide TR92 Titanium dioxide supplied by Huntsman Chemicals

““Tilcom™ AT35: A chelate structuring agent supplied by Tioxide
' Specialists Ltd (Huntsman) of Teeside, UK




Water 16.76 17.52 Mop-up initiator charge Weight g
15 Ammoni um persul phate 0.18 Water 3.90 4.08 Biocide

WO Bod/18847n Wi ght g 20 Rocima V 189 1. 65 VAt ecTAEPI4/005758
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6.05 The plant gum charge was added to a

round-bottoned flask fitted @th a 25 stirrer and a

nitrogen purge. The charge was purged by bubbling

@%éﬁﬁﬂea- through it for 5 mnutes. The tenperature
&reased to 75C and held for 30 minutes. The

seed nmononer charge was then added to the flask and

FPRODECTHONIOF ZCMODIFIED AR ' !IEO‘IFE .

initiator charge was then addegqgggBt e fg#%??g?ﬁ?gt

| ncreased .to 90C over_ 30 m nutes during WO 2004/ 108847

AEPOwS dIspetsion obg bindesrpalymst ano withicemefibiogum

of seed copol yner formed, possibly with sone bonding

R B TR Shof bl o PR R YRR

procedure described.

Plant Gum Charge Weight ¢
Water 578.35
Corn Fibre gum 13.86
Sodium bicarbonate 1.32
Sodium Chloride (pure and vacuum dried) 1.12
Rhodacal A246 L 1.58
592.63
Seed Monomer Charge Weight g
Vinyl acetate 22.85
Vinyl "Versatate" 4.04
"Empimin" OT 75 ' 0.28
27.17
Seed Initiator Charge Weight ¢
Ammonium persulphate ' 0.78
Water 17.07
Lubrizol 2405 0.54

18.39
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added dropwi se over a period of two hours to the seed
copol ynmer whilst the 5 tenperature was nmi ntai ned at
90C. During this tinme, an aqueous dispersion of seeded
copol ymer of methyl methacrylate and 2-ethyl hexyl
acrylate fornmed with bondi ng25f noieties fromthe
plant gum On conpletion of the addition of the

acryli.c .noppners e _nop-up initiator charge.was
addééigq‘@ﬁ—&f%&@%{@ﬂ%@e mai nt ai ned at 9oc%
f ur tMiethglomethagrylates after which the di spe2ibflwas

al | dm bgﬂcqfqllsigo) 37C. The biocide solutiop(was then
adde n conprised a copol yner of t hyl
q’erl?ﬁﬂa q) hexyl 3.15

acryl at e/ vi nyl

acet ﬁte havi ng a solids cont2ddi.5%f

46.0 Wm % 15 Exarrpl e A Conparative Unnodi fi éd BitRder

Pol yner An aqueous di spersion of an unnodified binder
_polyner was nmade using the ingredients |isted bel ow

accord| n? to the follow ng process. Aqueous char ge

nitalmgiaven €hango. 93 Bl anose 7L2C 3. 32 Wheiglttoni |
A158O 2.58 WD 2004/ 108847 PCT/ EP2004/ 005758 27 Sodi um

bi cax RONah fudt 'p%%sulphate 0.76
Water _ 16.76
17.52
Mop-up initiator charge Weight g
Ammonium persulphate 0.18
Water 3.90
4.08
Biocide Solution Weight g
Rocima V189 1.65
Water 4.40
6.05

The plant gum charge was added to a round-bottomed flask fitted with a
stirrer and a nitrogen purge. The charge was purged by bubbling nitrogen
through it for 5 minutes. The temperature was increased to 75°C and held
for 30 minutes. The seed monomer charge was then added to the flask and
maintained at 75°C for a further 10 minutes. The seed initiator charge was

then added and the temperature increased to 90°C over 30 minutes during




5

10

Sodi um Chl ori de (pure and vacuumdried) 1.22 517.13
5 The conponents of the aqueous charge were added to a
WO 20041088430t t om reactor whilst stirring. The PEREPONETSS
of the contents was raised to 75C. During this
heating period a nmononmer fee@6mni xture was prepared in
separate vessel. 10 Mononer feed m xture Wi ght u

5890810 55 B85 byt v

2-ethyl hexyl acrylate 290.76 626.92 An anount of
seme3bonding ¢f moieti¢s frenvéise plambygeeaf rom the vessel and

20 added to the reactor. The tenperature of the
eactor. contents s held at 75C,for a further 10
The arslicamPnagier shares fogether wih thedpain gitiaton charge were
consisting of 1.87g of ammoni um persul phate in 41. 169
- ol SH : .
lioahepiasorete p TN, IR e oGV il
m nutes the seed pol ynmer fornmed,and the tenperature
temperatnse wasvpaintained at 90°C. During this time, an aqueous
dispersion of seeded copolymer of methyl methacrylate and 2-ethyl hexyl
acrylate formed with bonding of moieties from the plant gum. On
completion of the addition of the acrylic monomers, the mop-up initiator
charge was added and the temperature maintained at 90°C for a further 30
minutes after which the dispersion was allowed to cool to 37°C. The biocide

solution was then added.

The dispersion comprised a copolymer of methyl methacrylate/2-ethyl hexyl

acrylate/vinyl acetate/vinyl versatate having a solids content of 46.0 wt%.

15

20

Example A Comparative Unmodified Binder Polymer
An aqueous dispersion of an unmodified binder polymer was made using

the ingredients listed below according to the following process.

Agueous charge Weight ¢
Water 499,93
Blanose 7L2C 3.32

Disponil A1580 2.58




10

15

20

25

25 m nutes t'o 90C. The remai ni ng nononer feed m xture
of 595.57g was added to the reactor over two hours

WO z4/108§47hi ch tinme 28.01 g of the WO 2004/ 103RATEP2004/005758

PCT/ EP2004/ 005758 28 initiator solution were also
added. At the end of this peod the remnaining
initiator solution of 5.29g was added to the reactor

and 0G a further hour to ensure | ete
pol y@(ﬁg@ipu drgén%’iﬁe nmononers. A reactor ri |]|s of

15.38g of water was added foll owed by 6.64g of biocide
sol utSadiuin Ohiseride (pareodnd vBOGuRfdffedy ma V | _§Pi n
4.80g of water. The solids content was 52. q
EXAMPLE 2, COWVPARATI VE EXAMPLE B and EXAMPL ) 310
Preparation and Testing of Acrylic Matt Paints Exanple
2 AmIll base was prepared as follows. An initial

A i obtheique g%agg%ﬁg%ggbgfteé rosd Bottom

and 1.5g Dispelair CF246. The m xture was stirred for
reagforwhidsisstirings dibe tespesature ofbe sonterts grassyaisad to 75°C.
di sperser fitted with a 7cm Cowl es bl ade. 121.2g of

' . 5.4
Whsingigls HEAhg Dods BlonChlGR T iR SR Arkd '
container and then added to the 1 litre container. A
separdtevessil. 4g of Ti oxi de TR92 was added to the
di sperser container. The disperser speed was gradually

i ncreased to

Monomer feed mixture . Weight g
Methyl methacrylate 302.74
Acrylic acid (glacial) 6.00
Disponil A1580 23.81
Perlankrol ESD60 3.61
2-ethyl hexyl acrylate . 290.76
626.92

An amount of 31.35g of this mixture was removed from the vessel and
added to the reactor. The temperature of the reactor contents was held at
75°C for a further 10 minutes during which time an initiator solution
consisting of 1.87g of ammonium persulphate in 41.16g of water was made.
9.73g of the initiator solution were removed and added to the reactor. Afier
10 minutes the seed polymer formed and the temperature was raised over 30
minutes to 90°C. The remaining monomer feed mixture of 595.57g was

added to the reactor over two hours during which time 28.01g of the




20 2000rpm and mai ntai ned at this speed for a further

5 to 10 mnutes during which the pignent and extender
WO 204108841 t 0 di sperse. A further 70.8g of wat ®CTND2004/005758

2004/ 108847 PCT/ EP2004/ 005758 29 was added fol | owed

by 1.5g of Natrosol Plus G a@8, the |latter added

carefully to the top of the vortex forned in the

i GF S s R, a03me Sl 6 i€ ReRofB6 maining

t he dlsperser was raised to approximately 3000rpmin
initiigor solutimnd£5,29g0owds added tolthé reattof ahddield lat 993@ fora
as evidenced by a vortex extendlng to about hal f way
nto the nlxture foll t he addltl%n of the
ep.4epr GESHCLAID & DRlymgtsation o1 dhe BRoReIerH A Feactor
total of 25 mnutes after which 0.2g of Rocima V 189
. was addegsgkgﬁaﬁe?wat er aér%)f@?? ‘rz’rgég 93? Gfélgo ut 16'gf)c;!)eb§l§lﬁt1on
usin paddle stirrer. Wiilst stirring the dlluted
5 cengis f b20goof Bocimad L3RodS0y shwaséron of
nodi fi.ed bi nder pol yner nade according to Exanple 1
was al so added foll owed by 0.4g of ammoni a sol ution
finally the 15 stirrer speed was raised to 900r pm and
the thickeners were added, conprising 11.5g of
Thersolids Qe wasiP. 3wk, of Aquafl ow NHS300. The
resulting paint was stirred for approximately 5 to 10
m nutes follow ng the thickener addition and all owed
to stand for 16 hours at roomtenperature.

EXAMPLE 2, COMPARATIVE EXAMPLE B and EXAMPLE 3

10  Preparation and Testing of Acrylic Matt Paints
Example 2
A mill base was prepared as follows. An initial charge of 187.8g of water
was added to a | litre disperser container followed by 20.2g of Orotan 731
and 1.5g Dispelair CF246. The mixture was stirred for 5-6 minutes at about

15 1000rpm using a high speed disperser fitted with a 7cm Cowles blade.
121.2¢g 6f Microdol H200, 101.3g of China Clay Supremé and 131.4g of
Tioxide TR92 were weighed into a separate container and then added to the
1 litre container, A further 131.4¢g of Tioxide TR92 was added to the
disperser container. The disperser speed was gradually increased to

20 2000rpm and maintained at this speed for a further 5 to 10 minutes during

which the pigment and extender started to disperse. A further 70.8g of water




20 The liquid paint conposition was substantially free
of coal escing sol vents. WO 2004/ 108847

woO e¥idER2004/ 005758 30 The PVC (total) was 5&ca%ramt/o05758
the PVC (Ti ) was 25.8% The contrast ratio was
neasured at 98.1 % The drie@9solid paint was tested
for scrub resistance accordlng to British 5 Standard

ks afed Riowdor £ of NarMBeb PiiEeRs dhedggetidded

Exanpl e 2 except that 28.3g of the initial charge of

caesfll Gitihe FSny i
8.1 gycl)\?lo tEglnzyl a‘lmgct)%él anﬁi‘iz%fﬂé(%ifiﬂ%%ﬂ%’b Elfl%n’?ifng. As

129. of m Il bgse was added_  10.9g of water and
dispers HfOC&Séﬁa tﬁ%@’@ﬁ%ﬁ%@ﬁf@ thesegose ianddhe speed of the

192. 7g of the aqueous dlsperS|on made according to

| N .
et @%ﬂ?ﬁfﬁﬁgﬂa@ﬁ?ﬁons 1fo1y 3000 IR tdEP Lo MiblaiRghood
to those of Exa 15 The l'iquid paint
5  casmbaiion ofthe minigaae as 8vidsnoedi lyha voitexomttendimgto about
solvents. The PVC (total) was 58.2% and the PVC (Ti O2)

. 30 : . i O %120 T
Bty e AR R R e BB o the NG aseEPIus Grade
according to British St andard 7719 of 1994 and | ost
the 7illbgsewasadispersed for@(toaslf 25 minutes after which 0.2g of

Rocima V189 was added.

10 Paint make-up
To 729.0g of the millbase was added 3.8g of water and stirred at about
600rpm using a paddle stirre;. Whilst stirring the diluted millbase, 220.9g of
the aqueous dispersion of modified binder polymer made according to
Example 1 was also added IfoIlowed by 0.4¢g of ammonia solution finally the

15 stirrer speed was raised to 900rpm and the thickeners were added,
comprising 11.5g of Acrysol SCT-275 and 4.8g of Aquaflow NHS300. The
resulting paint was stirred for approximately 5 to 10 minutes following the

thickener addition and allowed to stand for 16 hours at room temperature.

20 The liquid paint composition was substantially free of coalescing solvents.




WD 2004/ 108847 PCT/ EP2004/ 005758 31 Example 3 A
pai nt was made using the ingredients and according to

woO tdog108847hod of Exanple 2 except that the anmP@IERB04/005758

10

i5

20

Ti oxi de TR92 pignment was reduced to 5 achieve a PVC
(total) of 55.2%and a PVC (B002) of 20.9% The
contrast ratio was neasured to be 94.5% This is

R G ictehdrad S3 it eV (Ei0) RS A5 Tbe poatrast

.8% denonstrating nore efficient utilisation of the
mnbanaymsﬁsm(ﬁgt pR8dgnt. 10 The dried solid paint was
tested for scrub resistance according to British
Standard 7719 of 1994 and lost 0.74 ng of paint per
cn2 (pass). Exanple 4 An aqueous dispersion of a
bi nder polynmer nodified with corn fibre gum 15 was

‘Ui t . i -
THe e SO 1ol SRR for SO B oR A B RE M Bkicish
differs from Exanple 1 in that the seed |s based on
&tandani?ﬁb%oﬁd@@él aditast QUTT erpofpaintssrann® €pasky.
Water 522.03 Com Fibre gum 12.13 Sodi um bi car bonat e
1.23 32

Comparative Example B

A millbase was made according to Example 2 except that 28.3g of the initial
charge of water were replaced by a solvent mixture consisting of 8.1g of
benzyl alcohol and 20.2 of Texanol.

To 729.0g of millbase was added 10.9g of water and stirred at about
600rpm using a paddle stirrer. 192.7g of the aqueous dispersion made
according to Comparative Resin Example A was added whilst stirring. The

remaining additions and conditions were identical to those of Example 2.

The liquid paint composition contained 3% by weight of coalescing
solvents. The PVC (total) was 58.2% and the PVC (TiOQ,) was 25.8%. The

conirast ratio was 94.1%.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 0.76 mg of paint per cm’(pass).




Sodi um Chl ori de (pure and vacuumdried) 1.05 Rhodacal
A246 L 1.07 537.51 5 Seed Mononer Charge Wight R

WO Me¢/I88B4Tet hacryl ate 12.91 2-et hyl hexyl acPOTALR2004/005758

10

15

20

12.37 25.28 10 Seed Initiator Charge Wight g

Ammoni um per sul phate 0.73 Wéler 15.90 16.63 15
Acrylic Mnonmer Charge Wight g Acetic acid 4. 30

Met hyl nethacrylate 234.61  "Disponil"™ A 1580 19.31 20
"Per | ankrol " ESD60 2.93 2-Ethyl hexyl racrylate 224.89
486.04 Main Initiator Charge Weight g 25

Example 3

A paint was made using the ingredients and according to the method of

Example 2 except that the amount of Tioxide TR92 pigment was reduced to

achieve a PVC (total) of 55.2% and a PVC (TiO,) of 20.9%. The contrast

ratio was measured to be 94.5%. This is comparable to the contrast ratio of
Comparative Example B that used significantly higher PVC (TiO,) at 25.8%

demonstrating more efficient utilisation of the titanium dioxide pigment,

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 0.74 mg of paint per cm® (pass).

Fxample 4

An aqueous dispersion of a binder polymer modified with cormn fibre gum
was made using the ingredients shown below and according to the
procedure of Example 1. This binder polymer differs from Example 1 in

that the seed is based on acrylic monomers.

Plant Gum Charge _ Weight g
Water 522.03
Corn Fibre gum 12.13

Sodium bicarbqnate . 1.23
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10

15

20

25

30

Anmmoni um per sul phate 0.71 Water 15.59 16.30 30
Mop-up initiator charge Wight g Ammoni um Persul phate
0.16 Water 16.76 16.92 WD 2004/ 108847

PCT/ EP2004/ 005758 33 Bi oci de Sol uti on Wi ght ¢
Rocima V 189 1.54 Water 4.32 5 5.63 The solids
content of the aqueous dispersion was 45. 6wm %

Exarnpl e 5 A .pai,nt was,nmade was . e using th
ingg&ﬁgﬁ% ﬂ’éﬂ’aﬁ @E&@%Wa@‘éﬁba’é‘ggf ot her than’the
modiRhedads] Ai246 pol yrmer of Exanpl e 4 repl aced It®at of
Exanple 1, on a solids weight for weight bas§%7 53and
PVC(Total) and PVC(Ti Q2) of Exanple 5 are slightly
hi gher than Exanple 2, as indicated below 15 The
l'iquid paint conposition was substantially free of
coal esci ng sol vents.

Seed Monomer Charge Weight g
Methyl methacrylate 12.91
2-ethyl hexyl acrylate 12.37
25.28
Seed Initiator Charge Weight g
Ammonium persulphate 0.73
Water 15.90
16.63
Acrvylic Monomer Charge Weight g
Acetic acid 4. 30
Methyl methacrylate 234.61
"Disponil" A 1580 19.31
"Perlankrol" ESD60 2.93
2-Ethyl hexyl acrylate 224.89
486.04
Main Initiator Charge Weight g
Ammonium persulphate 0.71
Water 15.59
16.30
Mop-up initiator charge Weight g
Ammontum Persulphate 0.16
Water 16.76

16.92




The PVC (total) was 60.5% and the PVC (Ti Q2) was
27.4% The contrast ratio was 95.9% The dried solid
WO 2984/H884%as tested for scrub resistance accor ®CTER2eP4/005758
British 20 Standard 7719 of 1994 and lost 1.72 ng of

pai nt per cn2 (pass) Conparadi ve Exanple C WO
2004/ 108847 PCT/ EP2004/ 005758 34 A paint was nmade was
made usi ng Conparative Unnodified Resin Exanple A
Al'l other ingredients and anmobunts were the sane as for
Exanple B other than the PVC(Total) and PVC(Ti 02) of
ExamBiocilaBelutiomht | y hi gher than Exanple BVei
i ndicated below. 5 The liquid paint conposition
cont ed 3 coal esci ng sol vents. The PVC (tpofal)
%8 ‘fc}%tghe PVC (Ti Q2) was 27.2% The c r‘f‘i ast
ratlo Waer 91.7% The dried solid paint was tedt@ for
5 scrub resistance according to British 10 St agd@“d
7719 of 1994 and lost 0.72ng of paint per cnR (pass)
Exanpl e 6 An aqueous di spersion of a binder polyner
nodi fied with gum arabic was nade using the

Theyselidsecostenh ofithé agoeoandi iogliwgs 48.6WSopr ocedure
15 described in Exanple 1. Plant Gum Charge Weight a

Example 5

10 A paint was made was made using the ingredients and process of Example 2

other than the modified binder polymer of Example 4 replaced that of

Example 1, on a solids weight for weight basis, and PVC(Total) and

PVC(TiO,) of Example 5 are slightly higher than Bxample 2, as indicated

below.

The liquid paint composition was substantially free of coalescing solvents.
The PVC (total) was 60.5% and the PVC (TiO,) was 27.4%. The contrast |

ratio was 95.9%.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 1.72 mg of paint per cm’ (pass)

Comparative Example C




Water 669.35 Gum Arabic 12.13 20 Sodi um bi car bonat e
1.23 Sodium Chl oride (pure and vacuumdried) 1.05

WO 2Rhio8833| A246 L 1.07 683.60 35 Seed MononmePCUOEREWE/005758
Weight g Vinyl acetate 25.03 Enmpimn OF 75 0.25 5
25.28 Seed Initiator Charge3®¥eight g Amonium
persul phate 0.73 Water 15.90 10 16.63 Acrylic

AR e e i A0 e

2-Et hyl hexyl acrylate 224.89 481.74
A. All other ingredients and amounts were the same as for Example B other

than the PVC(Total) and PVC(TiO,) of Example C are slightly higher than
Example B, as indicated below.

5 kThe liquid paint composition contained 3% of coalescing solvents.
The PVC (total) was 60.2% and the PVC (TiO,) was 27.2%. The contrast

ratio was 91.7%.

The dried solid paint was tested for scrub resistance according to British

10  Standard 7719 of 1994 and lost 0.72mg of paint per cm’ (pass)

Example 6
An aqueous dispersion of a binder polymer modified with gum arabic was
made using the ingredients shown below and according to the procedure

described in Example 1.

Plant Gum Charge Weight g
Water 669.35
Gum Arabic 12.13
Sodium bicarbonate 1.23
Sodium Chloride (pure and vacuum dried) 1.05
Rhodacal A246 L. 1.07

683.60
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20 Main Initiator Charge Weigh t Ammoni um persul phate

0.87 Water 19.23 20.10 25 Reactor rinse Wight g

(replaces Mop-up intiator charge) Water 13.12 30

Bi oci de Sol ution Weight g Rocima V 189 1.54 WO

2004/ 108847 PCT/ EP2004/ 0057383 36 Water 4.09 5.63

The solids content of the aqueous di spersion was

42. 9wt % 5 Exanple 7 A paint was made using the

i ngredi ents and process of Exanple 2 other than the
nodi fied binder polyner of Exanple 6 replaced that of

Exargded MonodRerfChatdels wei ght for wei ght bage fght@d
t he PVC{ Total' ) and F%C( Ti 2) of

Vinyl acetate 25.03
Empimin OT 75 0.25
25.28
Seed Initiator Charge Weight g
Ammonium persulphate 0.73
Water 15.90
16.63
Acrylic Monomer Charge Weight g
Methyl methacrylate 234.61
"Disponil" A 1580 19.31
"Perlankrol” ESD60 2.93
2-Ethyl hexyl acrylate 224.89
481.74
Main Initiator Charge Weight
Ammonium persulphate 0.87
Water 19.23
20.10
Reactor rinse Weight g
(replaces Mop-up intiator charge)
Water 13.12
Biocide Solution Weight g

Rocima V189 1.54




Exanple 7 are slightly higher than Exanple 2, as
i ndi cated bel ow. 10 The |iquid paint conposition was

WO WHEseTt i al |y free of coal escing solvents. PUORER2ME/005758

10

15

20

(total) was 59.6% and the PVC (Ti 02) was 26.4% The
contrast ratio was 96.3% TI%& dried solid paint was
tested for scrub resistance according to British 15
St and?[ %}7719 of 1994 and lost 1.78ng/cn? (pas

Exanp & An aqueous di spersion of a binder pé&k r
modi fied with Araban was made using the sane5.63
Pheselids eoatehtiofathe dgpebas dsspelsi @;%ept t hat
the 20 Plant Gum Chgiﬂge cogt%z?i nselgﬁg‘gg.ég%ggo wat er ,
24.24g of Araban, 1.07g of Rhodocol A246L and 1. 05g
Pure vac dried sodiumchloride. The solids content of
t he di spersion was 44.2wt % WO 2004/ 108847
FPedigiéd04/ 005758 37 Exanple 9 A paint was made

.using the ingredients and process of Exanple 2 other

than the nodified binder polyner of Exanple 8 replaced
A paintovagmade esing the ingredientsiaix] procgiss of Examep@i? other

basis. The liquid paint conposition contained 0.8%
' livents. JThe PVE-(totgl) was 59, Q% and, the
tERE RS AR Bi580E poliifer ¥ RaRle 6 Hilace has ot dssammnle 1,
The dried solid paint was tested for scrub resistance
on a solids weight for weight basis, and the PVC(Total) and PVC(TiO;) of
Example 7 are slightly higher than Example 2, as indicated below.
The liquid paint composition was substantially free of coalescing solvents.

The PVC (total) was 59.6% and the PVC (TiO,) was 26.4%. The contrast

ratio was 96.3%.

The dried solid paint was tested for scrub resistance according to British

Standard 7719 of 1994 and lost 1.78mg/cm? (pass)

Example 8

An aqueous dispersion of a binder polymer modified with Araban was made
using the same procedure and ingredients as in Example 6 except that the
Plant Gum Charge contained  605.55g of water, 24.24g of Araban, 1.07g
of Rhodocol A246L and 1.05g Pure vac dried sodium chloride. The solids

content of the dispersion was 44.2wt%.




10

10 according to British Standard 7719 of 1994 and | ost
1.38ng of paint per cnR (pass) 38 Cains 1. An

WO 2004108843ct ur al coating conposition conpri Si N@CA/EP2004/005758

filmform ng binder polynmer wherein the binder

polynmer is nodified by the pggsence of a mxture

whi ch includes protein and pol ysacchari de wherein the

m xture is bonded to or is in intimte mxture with

t he bi nder polynmer and wherein the m xture contains

| ess than 2wt % of starch. 2. An architectural coating
¢®ion according to Claim1 wherein the mxture

is coval ently bonded to the binder polynmer. 3. An

architectura coatiﬂg,conposition according to Caim1l

Aypagtavas ma g the fagredients andaprocesse of kxamplod otifer

protein bonded to polysaccharide. 4. An architectura

. L . 1 :
BS A GRTeAYherpaREREUr B anfl Bl b Bt 1,
conposi tion according to any one of the preceding
Onliasﬂhdsmghfforhueig%tbasis.cont ains from2 to 15 wt %

of protein. 6. An architectural coating conposition
according to any one of the preceding Cains wherein

the m xture of protein and pol ysacchari de has

The liquid paint composition contained 0.8% coalescing solvents.

The PVC (total) was 59.0% and the PVC (Ti0,) was 26.7%. The contrast
ratio was 95.8%. The dried solid paint was tested for scrub resistance
according to British Standard 7719 of 1994 and lost 1.38mg of paint per

cm?” (pass)




been obtained fromplant fibre. 7.CI An agc%;sgitgr?he
coating conposition according to 4 3! mI s obtained by
m xture of protein and pol ysacchari te he of the plants
extraction from fibre fromzg Iea.s 0 wheat . oot s
in the group consisting of maize (Cogn) o : ,
bar | ey, rice. sugar beet and acacia. rding to any one
architectural coating conposition ﬁccg_ nde? ol yrer
Claigk the preceding Cains wherein the In o Y
and the mixture which includes protei fenshal | . .
et 6 G 0 PO B TR pinder
structure. 9. An ar _ | _
adobyphyhewiarthe dirdaf polymer g mﬁﬁlﬁea tﬁ tﬁian rljz‘ré}]@[?d’eebfa
t he. _conposi fll,on al so conprises rutile i 1T i
dif%‘%f‘as Whigh includes th‘iﬂnrﬁﬂr?qrﬂhff@rcg?ﬂﬂg% ghi@n gm mixture
. H u .
oStBRHEH S B o Rath S e Vit gotymes
i i i ncl udes protein an
ol e acehe TR Ol oG 8 sBonted 1o or
ol ysaccha \ , .

2. Pgﬁn architedtord] eoiing %b&%@sft{]bsl’lt zlh,g:gg(ﬁ%lg gﬁ r(%l\%ﬁ'%lo hefRY the
wherein.the mxture contains _
g oyl e AR

i ner |

300821'85?}](8:1%1?65@@%; 303%23 copm%o)s/ition according to Claim | or Claim 2

wherein the mixture comprises an adduct of protein bonded to

polysaccharide,

4. An architectural coating composition according to Claim 3 where the
adduct is a proteo-xylan. .

5. An architectural coating composition according to any one of the
preceding Claims wherein the mixture contains from 2 to 15 wt% of
protein.

6. An architectural coating composition according to any one of the
preceding Claims wherein the mixture of protein and polysaccharide has
been obtained from plant fibre. |

7. An architectural coating composition according to Claim 6 wherein the
mixture of protein and polysaccharide is obtained by extraction from
fibre from at least one of the plants in the group consisting of maize
(corn), wheat, oats, barley, rice, sugar beet and acacia.

8. An architectural coating composition according to any one of the
preceding Claims wherein the binder polymer and the mixture which
includes protein and polysaccharide form particles having a core-shell
Structure.

9. An architectural coating composition according to any one of the

preceding Claims wherein the composition also comprises rutile

titanium dioxide.,




a) acrylics which are copolyners of al kyl esters of
unsat urat ed carboxylic acids b) vinyls which are
copol yners of nono-vinyl esters c¢) styrenics wherein
d) the binder polyner is nogypfied by the presence of a
m xture whi ch -includes protein and pol ysacchari de, e)
the m xture is bonded to or is in intimate m xture

i th the.bi nder, pal ymer. h -
a0 simporong, bty Tymen Solpls” fug bt -l olRiEurl
L e gpﬁ@oglﬁino@ RLROIROBRRRE [doHnas i¢|AbdERdi By the

any “on 9 1n the coatlng of surfaces

']?S ?y?édeﬁ&@ dofiiat fmixlute! ditigls. imchidest peoteinanhdgpolysaccharide
urniture or fittings found in or around buil dings,
wherein the mixture is bonded ‘to or is in intimate mixture with the
binder polymer and wherein the mixture contains less than 2wt% of
.' starch.
li.i'KE,Eigﬂlm-fomling binder polymer according to Claim 10 where the
Ifoiyiher is chosen from the group consisting of
a) acrylics which are copolymers of alkyl esters of unsaturated carboxylic
acids
b) vinyls which are copolymers of mono-vinyl esters
c)spy;ehjcs
wherem
d) the binder polymer is modified by the presence of a mixture which
includes protein and polysacchaxide, '
¢) the mixture is bonded to or is in.intifﬁate mixture with the binder polymer
and . ' 
f) the mixture contains less thanji-w't% of starch.
12. The use at ambient temperatures of a coating composition as claimed in |
| any one of Claims 1 to 9 in the coating of surfaces associated with
buildings or in the coating of fumiture or fittings found in or around

buildings.




